INTRODUCTION TO HIGHER ALGEBRA On the other hand, the element (i, /) of the matrix a(bc) is
(4)
Since the two quantities (3) and (4) are equal, we have established THEOREM 2.    The multiplication of matrices is associative, that is^ (ab)c = a(bc).
Finally, since the element (i,j) of the matrix a (b + c) is clearly equal to the sum of the elements (i, j) of the matrices ab and ac, we have the result
THEOREM 3. The multiplication of matrices is distributive, that is, a(b + c) = ab + ac.
Besides the commutative, associative, and distributive laws, there is one other principle of elementary algebra which is of constant use, namely, the principle that a product cannot vanish unless at least one of the factors is zero. Simple examples show that this is not true in the algebra of matrices. We have, for instance,
(5)
an
	000 000	=	000 000 000
=0,
whatever the values of the a's and i's may be.    Hence
THEOREM 4. From the vanishing of the product of two or more matrices, we cannot infer that one of the factors is zero.
The process of cancelling out non-vanishing factors which enter throughout an equation will, therefore, be inadmissible in the algebra of matrices.
We next state a result which follows at once from the similarity between the theorem for the multiplication of determinants and our definition of the product of two matrices:
THEOBEM 5. The determinant of a matrix which is obtained by multiplying together two or more matrices is equal to the product of the determinants of these matrices.